Abstract -The syntheses of the title compounds from the reactions of 2-amino-3-(arylcarbonyl)indolizine-1-carbonitriles with various acetophenones in the presence of strong base were investigated. When the reactions were carried out between 2-aminoindolizines and 1.2-equimolar amounts of acetophenones, the yields for the target molecules were low or very low. However, when a large excess of acetophenones were used without any solvent or in as small as amount of solvent as possible, their yields were considerably improved. The smooth hydrolysis of the 10-cyano group to the carbamoyl one was also observed.Style "04 Het-Abstract") Previously we reported a first construction method for pyrido [2,3-b]indolizine ring system starting from some 3-acetyl-2-(alkylamino)indolizine derivatives. 2 We particularly noticed during the reaction that, in contrast with the 2-thiol group, 3 the 2-alkylamino group on the indolizine ring was scarcely reactive to various electrophiles even under more drastic conditions. The extremely lowered reactivity of the 2-alkylamino group is maybe due to the severe steric congestion caused by the shorter carbon-nitrogen bond and to the tight hydrogen-bonding between the 2-alkylamino proton and the 3-acyl carbonyl group.
indolizines in the reactions of 2-(N-unsubstituted amino)indolizines with some electrophiles. 4, 5 They have also described that these products have an antimicrobial activity and are selective partial agonists or antagonists of human CRF1 receptor. In the continuation of our effort for nitrogen-bridged heterocycle synthesis, we are very interested in the use of 2-(N-unsubstituted amino)indolizines as a starting material because of their ready availability 6, 7 and their expected increased reactivity due to the relief of steric congestion. To the best of my knowledge, pyrido [2,3-b] indolizine derivatives functionalized at the 4-position have been prepared from the alkyl 2-amino-1-arylindolizine-3-carboxylates, 4 but those functionalized at the 10-position are unknown until now. We selected a cyano group as a functional one at the 10-position in the target molecules because of the less steric hindrance and of the ready convertibility to other functional groups. In this paper we report the synthesis of the title compounds from the reaction of the 2-amino-3-(arylcarbonyl)indolizine-3-carbonitriles and some acetophenones in the presence of a base.
RESULTS AND DISCUSSION
We first examined the N-alkylation of 2-amino-3-benzoylindolizine-1-carbonitriles (1a-c) with electrophilic agents such as ethyl bromoacetate and phenacyl bromide under various conditions, but no significant products could be obtained at all. So, we turned our attention to the dehydration between the 2-amino group on the indolizine ring and the ketone carbonyl one in the acetophenone compound.
When the mixture of 2-amino-3-benzoylindolizine-1-carbonitrile (1a) and a 1. 
p-methoxyacetophenone (2e), and methyl 2-naphthyl ketone (2f) under the conditions of Method A are shown in Scheme 1, but their yields were not be satisfactory (<24%). To improve further these yields we next examined the amounts of acetophenone and solvent and the reaction temperature which is employed. The reactions of 2-aminoindolizines 1a-c with a large excess of liquid acetophenones 2a-c (34-86 equivalents) without any solvent in the presence of potassium tert-butoxide at room temperature (Method B) and similar treatment of 1a-c and solid acetophenones 2d-f (34 equivalents) dissolved in small amount of DMF as possible (Method C) provided the corresponding 2,4-diarylpyrido [2,3-b] indolizine-10-carbonitrile derivatives 3a-r in 27-68% yields. The decrease of the mole number of 2a used gave the decreased yield of product (3a) and the increase did not lead to the improvement in the yield. In addition, the reaction at a higher temperature (80 o C) was accompanied with a small amount of hydrolytic product 4a (see below) together with the expected compound 3a. In these reactions primary imine intermediates such as 8 (see Scheme 3) were not detected at all. These results are exhibited in Scheme 1. The structural assignments for products 3a-r and 4a,b were performed mainly by elemental and IR and 1 H-NMR spectral analyses. The elemental analyses for 3a-r were in good accord with our proposed compositions and the IR spectra showed a cyano absorption band in the range of 2205-2213 cm -1 for 3a-r and carbonyl and amino bands at 1647, 3156, and 3366 cm -1 for 4a and at 1642, 3192, and 3382 cm -1 for 4b, respectively. In the 1 H-NMR spectra (see Table 1 deprotonation from the 2-amino group of 1a-c by a strong base followed by the nucleophilic addition of the resulting amide 5 onto the carbonyl carbon of acetophenones 2a-f may provide the alkoxide ion 6.
The proton abstraction of the alkoxide ion 6 and subsequent dehydration should afford the imine When these reactions were performed at a higher temperature (80 o C), the improvement in the yields for pyridoindolizines (3) were not observed and, in addition, the concomitant formation of 10-carboxamide derivative (4) was confirmed. Table   1 , and other spectral and analytical data and some reaction conditions are shown below. 3 . All calculations were performed using CrystalStructure.
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The structure was solved by a direct method (SIR).
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The non-hydrogen atoms were refined anisotropically, and the hydrogen atoms were attached at the idealized position and not refined. The final R-and R w -factors after full-matrix least-squares refinements were 0.055 and 0.040 respectively for 1898 (I>2.00σ(Ι)) observed reflections.
Crystallography of 2-(p-Bromophenyl)-4-phenylpyrido[2,3-b]indolizine-10-carboxamide (4b)
A yellow prismatic single crystal (0.58x0.52x0.16mm) grown from CHCl 3 was used for the unit-cell determinations and data was collected using a Rigaku AFC5S four-circle diffractometer with 3 . All calculations were performed using CrystalStructure.
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The non-hydrogen atoms were refined anisotropically, and the hydrogen atoms were attached at the idealized position and not refined. The final R-and R w -factors after full-matrix least-squares refinements were 0.083 and 0.062 respectively for 2621 (I>2.00σ(Ι)) observed reflections.
